Appropriate treatment of symptomatic carotid artery stenosis can reduce ischemic cerebral strokes' risk and in some cases eliminate neurological symptoms. Endarterectomy is the most common surgical treatment. the aim of the study was to examine the influence of carotid endarterectomy on neurological symptoms and patients' life quality. material and methods. The material comprised of 102 patients who underwent endarterectomy. All of the patients were given a questionnaire with a list of neurological symptoms (vertigos, headaches, left hemiparesis, right hemiparesis, numbness, acroparaesthesia, single syncope, recurrent syncopies, diplopia, tinnitus, concentration disturbances and aphasia) and with a numerical life quality scale to fill in before and a year after the surgery. Results. Vertigo, headache, single and recurrent syncopies and aphasia as well as cerebral stroke and amaurosis fugax were significantly more rarely observed after endarterectomy. The mean value of patients' life quality evaluated on a 10-point Likert scale after the surgery increased (3.9 vs 6.3). Conclusions. A year after carotid endarterectomy patients' life quality improves which is connected with neurological symptoms' regression and no further symptoms' occurrence due to a preventive role of the surgery.
Cerebral ischaemic stroke is the most common type of brain strokes, responsible for 85-90% incidents. It usually results with neurological deficiencies and often causes deaths. Nowadays, in highly developed countries, death rate associated with cerebral strokes reaches even 15%. One of the leading reasons of cerebral ischaemic strokes are stenoses or occlusions of internal and common carotid arteries (1, 2) . Stenoses and occlusions of intracranial arteries are also of a great importance in cerebral stroke pathogenesis (3) . It was assessed that the risk of cerebral stroke in case of intracranial occlusions is higher and ranges from 10-24% (4, 5) . Typical neurological symptoms associated with cerebral stroke are the following: hemiparesis or hemiplegia, parestesis, aphasia, ocular disorders (amaurosis fugax, diplopia, deficits in visual field), headaches, vertigo, syncopies, balance disturbances, memory disturbances and other non -specific manifestations (6) . These symptoms remarkably affect patients' daily activities and social functioning. In some cases severity of these symptoms may lead to handicap and loss of self -reliance. Even the simplest functions, like taking care of personal hygiene, may be impaired or impossible. Thus, neurological symptoms may significantly affect patients' life quality.
Appropriate treatment of symptomatic carotid artery stenosis can reduce ischemic cerebral strokes' risk and in some cases eliminate neurological symptoms. Endarterectomy (CEA) is the most common surgical treatment. Multicentre, randomized, controlled trials disclosed that this procedure significantly reduces a risk of ipsilateral stroke in patients with severe symptomatic and asymptomatic carotid stenoses (7) . ACAS and NASCET showed that patients with symptomatic and asymptomatic internal carotid artery disease reap benefit from carotid endarterectomy if the patient has at least a 5-year prognosis for a healthy life thereafter (8, 9) . Although there are many researches documenting beneficial outcomes after CEA, most reports are limited to mortality and morbidity rates, costs and length of hospital stay.
Few studies have examined dependency in Activities of Daily Living, quality of life, or patients' views of their own health status after CEA (10 -13). Abelha et al found that patients subjected to carotid endarterectomy assess their quality of life as improved six months after surgery although they are more dependent in ADL activities (13) .
In fact, little is known about the influence of carotid endarterectomy on patients' life quality. This kind of evaluation seems to be important as it can show how an individual patient perceives his benefit from the surgery.
The aim of the study is to examine the influence of carotid endarterectomy on neurological symptoms and patients' life quality.
MATERIAL AND METHODS
One hundred thirty five patients with internal carotid artery stenosis were hospitalized and underwent endarterectomy within the period of two years in Department of Vascular, General and Oncologic Surgery.
Before the surgery all of these patients were given a questionnaire designed by the authors to fill in, a consent form and information about the aim of the research. After a year they were given a second part of the questionnaire. Information about strokes, transient ischaemic attacks and amaurosis fugax in the examined group was obtained from medical documentation as patients were fallowed up throughout a year after the surgery. Finally, we analyzed 102 fully completed questionnaires and respondents' medical documentation.
Participants
The group (n=102) consisted of 30 (29.4%) women and 72 (70.6%) men. Mean age was 65.8 ±9.2, range 34 ys to 84 ys. In the male group mean age was 66.5 ±8 ys, range 51ys to 84 ys and in female group 64.2±11.8 ys, range 34 ys to 80 ys. All patients were symptomatic -they had cerebral stroke, TIA or amaurosis fugax in anamnesis. All of them had ICA Doppler ultrasonography performed during which the degree of stenosis was assessed. Patients who were classified to a surgical treatment had 70-84% or 85-99% stenoses according to NA-SCET criteria (8) . Moderate stenoses (50-69%) were treated surgically only in symptomatic patients who were planned for cardiovascular surgery. Patients with bilateral high-grade stenoses had only artery with higher stenosis rate operated during one hospitalization. The patients underwent classical endarterectomy with primary closure under local anesthesia. The mean closure of the artery was dependent on the diameter of the internal carotid artery. If the diameter of the internal carotid artery was >4 mm, then it was sealed using a simple sewing up technique.
Questionnaire
The questionnaire consisted of two parts; one was filled in before the surgery and the other -a year after. The patients were asked to choose symptoms which were present before and after endarterectomy. The list of symptoms included: vertigos, headaches, left hemiparesis, right hemiparesis, numbness, acroparaesthesia, single syncope, recurrent syncopies, diplopia, tinnitus, concentration disturbances and aphasia. Additionally, the patients were asked to assess their life quality on a 10 point Likert scale (1 -poor and 10 -very good). Scores from 1 to 4 points were classified as "poor", from 5 to 7 -"good" and from 8 to 10 -"very good".
Statistical analysis
Correlations between statistical parameters were determined with chi 2 test. Frequency of each symptom and life quality, before and after the surgery, was compared. Statistical analysis was also done to assess correlation between number of neurological symptoms and life quality. The comparisons were done in the whole group and in women and men as the separate groups. As a level of statistical significance p<0.05 was accepted.
RESULTS
Statistical analysis disclosed that in the examined group after endarterectomy five of the symptoms appeared rarely than before the surgery: vertigo, headaches, single and recurrent syncopies and aphasia (p<0.05). It was also found that cerebral stroke and amaurosis fugax were significantly rarer after endarterectomy. Similar correlations were found in the male group however there was no significant decrease in amurosis fugax frequency. Different correlations were observed in women as none of the examined neurological symptoms were rarer after endarterectomy (tab. 1).
The mean value of patients' life quality assessed with a 10-point Likert scale was lower before endarterectomy than after the surgery (3.9 vs. 6.3). The mean values show that before endarterectomy participants assessed their life quality as "poor" and after -as "good". Before surgery more than half of the patients described their life quality as "poor", and after CEA almost 86% identified it as "good" (56.9%) or "very good" (28.4%) (p<0.001). In the male group life quality before endarterectomy was assessed as "poor" while after the surgery as "good" (the mean values: 3.8 vs. 6.3). Men significantly more frequently assessed their life quality after endarterectomy as "good" or "very good" than before the surgery (p<0.001). In the female group the mean value of life quality before CEA was 4.2 and 6.2 after the surgery.
Similarly to the male group, women more frequently assessed their life quality after endarterectomy as "good" or "very good" than before the procedure (p<0.05) (tab. 2).
Comparison between increase in men's and women's life quality did not reveal any statistical difference (p>0.05). Life quality in all patients before the surgery analyzed in the aspect of types of the symptoms disclosed that the patients marked lower estimations (1-4 points) if they suffered from recurrent and single syncopies, right hemiparesis and apha- sia. The symptom that seems to affect life quality the least is a diplopia because as many as 14% patients with this symptom assessed physical well-being as "very good" (tab. 3). Similar results were observed in case of postoperative life quality assessment. Recurrent and single syncopies were associated with the lowest scores (1-4 points). Diplopia appeared to be the least troublesome symptom as 38% patients with this symptom assessed their life quality as "very good" (tab. 4).
DISCUSSION
In Western countries stroke is the third leading cause of deaths, after heart disease and cancer, and at the same time it is the most common cause of permanent disability. This neurological condition affects 0.2% of the population each year, and the incidence of stroke-related death is expected to double over Scores from 1 to 4 points were classified as "poor", from 5 to 7 -"good" and from 8 to 10 -"very good". Scores from 1 to 4 points were classified as "poor", from 5 to 7 -"good" and from 8 to 10 -"very good" the next 30 years (14) . Though, increase in number of patients suffering from neurological symptoms affecting their everyday life and its quality is expected. Undoubtedly, various neurological symptoms influence patients' physical condition and life comfort to a different extent. Our research revealed that symptoms, which affect life quality the most were recurrent and single syncopies, right hemiparesis and aphasia. Their presence was associated with poor physical well-being. Diplopia appeared to be the least troublesome symptom. This can be explained by the fact that the above mentioned symptoms impair normal functioning substantially and they cannot be easily compensated by patients.
Carotid endarterectomy is performed to prevent stroke and its complications -death as well as a decrease in quality of life (15). Martin et al. found that patients after CEA rated a significantly improved change in general health compared with the group treated pharmacologically (16). Carotid endarterectomy is also presumed to have effect on cognitive function however this impact is controversial (17) Sciarroni et al. reviewed the last 20 years studies focusing on the effects of CEA on the psychological dimensions. The authors concluded that most of the analyzed studies show stability with a tendency to improve both in cognitive functions and in other psychological areas (18).
Similar results were obtained in our study as we found that after endarterectomy patients' life quality significantly improved. This can result from elimination of some of the neurological symptoms. We observed that the following neurological symptoms: vertigo, 
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single and recurrent syncopies were present more rarely a year after the surgery. However in female group a year after endarterectomy more neurological symptoms than in men were still present. It shows worse or delayed restoration of physical and mental functions after cerebral stroke in women. In many epidemiological researches it was concluded that women not only present higher death rate after strokes, but also their prognosis concerning physical and mental functions is worse (19).
In conclusion, we found that a year after carotid endarterectomy patients' life quality improves which is connected with neurological symptoms' regression and no further symptoms' occurrence due to a preventive role of the surgery.
